I. INTRODUCTION
The change of lifestyle and of the living conditions of the citizens together with the widely understood technological progress (including the medical technology) determine the citizens' higher life expectancy while lowering the fertility rates [1] , [2] . This results in the negative birth rate and in the aging of the society. In other words, the share of older people in the population is increasing. What has been observed in recent years is a radical aggravation of this phenomenon. The first consequences of the aforementioned changes are perceptible today; yet, they will be more visible over the coming decades when the processes in question continue in crescendo [3] .
Thus, an important question arises as to how the problem of the lack of effectiveness of the current pension systems should be solved in the context of the declining demographic trends. The attempts which are being made to counter this phenomenon, irrespective of its character, are described in the subsequent part of this paper. What should be emphasised at first is the significance of those initiatives whose aim is to stimulate the bottom-up approaches adopted by senior The authors are with the Wroclaw University of Economics, Wroclaw, Poland (e-mail: karol.lopacinski@ue.wroc.pl, robert.kutera@ue.wroc.pl, maja.leszczynska@ue.wroc.pl, wieslawa.gryncewicz@ue.wroc.pl).
citizens at the pre-retirement and retirement age in order to undertake part-time gainful employment. Some of those initiatives aim at improving the quality of life of the citizens by transferring some of their daily duties to the virtual reality and by automating such tasks fully or partially. In that way senior citizens will have enough time to satisfy high-level needs from Maslow's pyramid, e.g. belongingness, esteem, self-actualization [4] .
This line of action is highly important since it is supported by other market trends, such as a dynamic expansion of services, which are understood here as a process of contributing to the creation of value which is specific to a given context [5] . The said value is produced as a result of cooperation between the service providers and their customers within the framework of the same ecosystem, which includes people, organizations, technology, and information resources [6] . Due to the lack of time or competences and due to the growing social and individual well-being [7] the consumers are more willing to use external services in order to create added value. The said value relates not only to the visible effect of the process (the actual work done) but also to the alternative benefits stemming mostly from saving the time, which can be spent on relaxation, self-improvement and social relations.
While taking into account the foregoing remarks, it is worthwhile to search for the possible points of contact between the two phenomena in question and to analyse their prospective application. Within the framework of the international three-year research project the authors address the problem of occupational activation of senior citizens with the application of information and communication technologies (ICT). In order to do so, they have identified and described its economic, social and technological characteristics [8] - [11] , and they have suggested a model of implementation of the service e-marketplace platform, which is designed to provide senior citizens with the possibility to offer and order services [12] . They have also presented the aspects of the implementation [13] in the context of the non-functional [14] , [15] and functional [16] , [17] requirements, which were defined on the basis of the analysis of the target group conducted in Switzerland and Germany during the pilot implementation.
As a result, the service e-marketplace platform has been implemented in three local communities characterized by different territorial features, namely in the countryside, in a small town and in a big city. The implementations helped to verify the preliminary assumptions and to improve the solution by adjusting it to the actual needs and expectations of the users.
The main objective of this paper is to identify and analyze the implementation possibilities and conditionalities of the platform in the context of the socioeconomic situation of Polish senior citizens and of their approaches toward ICTs.
II. THE ANALYSIS OF THE MARKET
The demographic situation in Poland is undergoing significant changes, what results in the aging of the country's population. In the light of the estimations, the total population of Poland is expected to fall by 3% between the years 2015 and 2030 and by 10% between the years 2015 and 2050. The median age of the population will increase from 39 years of age in 2015 to 45 years of age in 2030 and to 50 years of age in 2050, thus constituting the fifth highest value in the European Union. The population between the ages of 15 to 64 will decrease even more, namely by 11% between the years 2015 and 2030 and as much as by 28% between the years 2015 and 2050 [18] . It is envisaged that the demographic burden rate, which means the number of children (aged 0-14) and of elderly people (aged 65 and more) per 100 people aged 15-64, will double: in 2050 it will amount to 105 people (in 2013 it amounted to 58 people). Another measurement applicable to the process of aging of the society, namely the prospective parent care rate, indicates the number of people at the age of 85 and more per 100 people at the age of 50-64. It is estimated that in 2050 it will amount to 38 people as compared to 8 people in the year 2013 [19] . It should also be noted that in Poland elderly people are not very active on the labour market -the employment rate for people aged 50 or more in 2015 was at the level of only 33,4% (for people aged 50-64 it amounted to 54,6% and for those at the age of 55-64 it amounted to 46,1%) [20] . The increase in professional activity of subsequent generations of Polish citizens at the near-retirement age will mitigate the unfavourable trends. This will be partially caused not only by the application of ad hoc instruments of the labour market (e.g. trainings, internships, grants, socially useful works, intervention works, career guidance, job matching assistance, activation benefits) [21] but also by strategic instruments such as the raising of the statutory retirement age to 67 or elimination of retirement privileges of particular social groups. On the other hand, elderly people belonging to future generations, who will be better educated and familiarized with technologies, will be more willing to prolong their professional lives in order to gain a better quality of life, especially in the context of relatively low retirement pensions. It is estimated that increasing professional activity rates among elderly people will translate into additional half a million people who will be professionally active in the year 2050 [18] . In the light of the decreasing population, this number will be appreciable; however, it will not solve the problem.
Therefore the significance of those initiatives, which aim at the aforementioned bottom-up activation, should be stressed. The said initiatives require the change of long existing habits and routines; thus, they can be regarded as very difficult tasks, whose performance entails a methodological approach toward the problem, diversification of the techniques applied, research methods and project management methodologies.
The initiatives in question are described in the subsequent parts of this paper.
III. RESEARCH METHODOLOGY
The research presented in this paper constitutes one of the stages of an international project whose aim is to develop and launch the service e-marketplace platform on the market. The research is conducted in cooperation with the existing organizations and verified on the basis of pilot implementations. The project is carried out both on the technical and business level. The former aims at developing and testing the software which constitutes the basis of the service e-marketplace platform, whereas the latter focuses on creating a business model and a concept of commercialization.
The research within the project are conducted in accordance with the Consortium Research method [22] , [23] which assumes the cooperation of scientists and practitioners within the framework of long-term research projects. The method is geared towards producing and verifying scientific artefacts via iterative implementations, where each implementation takes into account previously produced artefacts.
Specifying the implementation possibilities and conditionalities of the service e-marketplace platform on the Polish market required comprehensive original studies of a qualitative and quantitative character.
The first step was to conduct qualitative research in the form of a series of in-depth direct group interviews [24] held during the meetings with Polish senior citizens from senior citizens' centres and Third Age Universities.
What constituted the objective of this research stage was an in-depth analysis of the opinions given by people 50+ on the activation possibilities offered to senior citizens, on their independence, and improving the quality of life with the application of IT technologies. On the basis of this research a business model of the application of the service e-marketplace platform in the Polish reality has been developed. The most important results and conclusions are presented in a separate paper [25] .
The quantitative survey based research constituted the next stage, aimed at assessing the concept of the developed business model of the service e-marketplace platform as well as at determining the level of its usefulness in the Poland. The questionnaire was addressed to people aged 50+ and included 20 questions about living and infrastructure conditions, level of Internet usage and the perception of social and employment activation using ICT. A detailed plan was defined and the study was finally performed between October and December 2016. The survey was conducted among seniors affiliated with senior clubs and Universities of the Third Age. The size of the required (minimal) study sample to reach reliable results was calculate on the basis of the following formula:
N min -minimum study sample size
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N p -the size of the population from which the sample is taken ∝ -confidence level for results f -fraction size e -established maximum measurement error The population of the sample was 50+. According to the Central Statistical Office, their number in Poland was 13 994 300 in 2016 [26] . It was presumed that the confidence level α was set at 95% (means a 95% probability that the measurement result is true), the fraction size was at a universal level i.e. 0.5 and the maximum measurement error could equal 5%. On this basis, it was calculated that the required number of respondents in the study was 384. This requirement was met because the final number of properly completed questionnaires was 406.
IV. RESEARCH RESULTS AND KEY FINDINGS
It is worthwhile to start the analysis of the survey based research with presenting the structure of the research sample. The research was conducted on a group of 406 individuals aged 50 or more. The most numerous age group was composed of people aged 66-70. They constituted nearly 40% of the entire research sample. Two second largest age groups were composed of individuals aged 61-65 (20%) and 71-75 (19%). There were 12% of respondents aged more than 75 and 5% and 4% of research participants aged 56-60 and 50-55 respectively.
As far as the proportions of respondents by gender and level of education are concerned, there were 76% of women and 24% of men. A vast majority of respondents had high or secondary level of education: each of these groups constituted 45% of the total number of the research participants. There were 9% of senior citizens with vocational education or secondary-level technical education. Only one in hundred people declared primary-level education.
A vast majority of the respondents, namely more than 84% of them, receive health pension or retirement pension. Nearly 7% work under a regular employment contract and 6% work on a casual basis under a contract of mandate or a contract to perform a specific task. Only 2,5 % of respondents declared that they ran their own company.
As regards housing, nearly 64% of research participants declared that they lived in flats and 36% in detached houses. More than half of the respondents (53%) lived with their spouses or partners, 1,7% with their siblings and nearly 1% with their careers. 35,7% lived alone.
The surveyed people answered a number of questions concerning:  estimating the degree of use of IT technologies and the level of digital competence,  identifying the reasons for which some senior citizens are digitally excluded to a different extend or adopt negative attitudes towards ICT,  specifying the need for services ordered electronically,  analysing seniors' perception of the prospects of social and occupational activation with the application of ICT.
The research results demonstrate that the senior citizens who participated in the re-search have suitable conditions for using new solutions because 86% of respondents admitted that they had the access to the Internet and 61% owned an Internet-enabled mobile phone. It also needs to be said that the degree of use of ICT tools among Polish senior citizens is relatively high. 80% of respondents use a computer or laptop, and 61% have a smartphone with internet access. 83% use the Internet and 54% of them declared that they did it every day, 31% several times a week and the lowest frequency of using, namely several times a month or less often, was declared by 14,5% of respondents. Only 17% of respondents do not use the Internet at all despite the fact that some of them have access to the Internet at home.
Nearly 58% of surveyed people use the Internet on their laptop, 47% use a smartphone, 43% use for this computer, 19% -TV, and 18% -tablet. Only 2% of respondents use the Internet via the console.
The vast majority, i.e. almost 85% of respondents who declared their use of the Internet, have their own e-mail account they use. This is the most popular web communication tool among the surveyed people. The results show that seniors communicate over the Internet mainly with relatives and friends. 57% of respondents answered in this way. Regarding the online contact with institutions, the respondents most commonly use the internet channel to communicate with banks (39% of responses). On the other hand, they rarely contact the offices (25% of responses) and companies (22% of responses). Still, it should be recognized that the surveyed seniors showed quite a lot of activity in the field of network communication.
It is also noteworthy that more than half (51%) of the respondents declared that they had attended at least one computer course, which indicates that the research participants want to gain knowledge and improve their skills in the field of ICT tools. This is confirmed by results of the survey that show that people who have taken part in a computer course more often and are more likely use the Internet. 75% of those who do not use the Internet or use it less than a few times per month are people who have never attended computer training. On the other hand, 65% of respondents who use the global network every day are people who participated in this kind of training. Furthermore, the impact of training is also evident in aspects related to the perception and acceptance of ICT solutions. Researchers who have completed a computer course in the past compared to those who have never attended such a course have fewer concerns about:  harmfulness of electronic devices for health,  negative impact of technology on family life,  privacy issues arising from the use of the Internet and mobile phones.
There is a positive attitude of the surveyed seniors regarding participation in computer training in the future. More than 65% of respondents think they would be more adept in using a computer if a professional would teach them. Only 13.1% of respondents expressed a different opinion.
Due to the above, the level of digital competence of modern seniors in Poland should be assessed as high. The vast majority of them have access to the internet and use its capabilities with not only computers but also mobile devices.
Intense use and a more open attitude to information
and its impact on health, family life and privacy. In addition, it is important to emphasize that Polish seniors are highly willing to participate in computer training, where they can improve their skills and learn how to use ICT tools that could be useful in their daily lives. It should be assessed that their self-awareness about the need to acquire and develop digital competence is very high.
By analyzing the results of research in terms of areas of Internet usage by Polish seniors it can be seen that they most often use it to:  searching for information by the use of search engines,  reading news from the country and the world,  searching for addresses and directions on internet maps,  searching for information related to health and treatment,  operating online bank account,  viewing and booking tourist deals,  using instant messengers.
Unfortunately, many of the capabilities of the global network are still unused by Polish seniors. It is depicted by the results that the elderly very rarely use the Internet to looking for job offers, dealing with official matters, purchasing goods and using dating sites.
This situation also concerns the ordering of various types of services electronically. It turned out that the vast majority, i.e. 74.9% of respondents, never ordered the service by electronic means. Only 1 respondent per 4 has made such an order. Among the most frequently ordered on-line services are tourist, health and entertainment services. The detailed distribution of the responses can be seen in Fig. 1 . By analyzing the ways of ordering the aforementioned services, seniors are most likely to prefer email in this area. Nearly half of the respondents, i.e. 48% of those who order online services, choose this channel. In the second place, the surveyed seniors order services from websites offering services from many industries. 31% of respondents indicated that answer. The third most popular (30% response) channel is SMS. By contrast, 23% of respondents who order services electronically do this through the service providers' websites. Internet communicators (13% response), industry web portals such as medical, transport, etc. (12%), online forums (6%) and mobile applications (4%) are much less frequent used.
In the context of the above, not very optimistic results concerning the scope of ordering electronic services by Polish seniors, it is worth to submit the results of another question. The respondents were asked whether they know that traditional services could be ordered through the Internet. It turned out that over 69% of responses to this question were negative. This clearly demonstrates that the respondents are poorly aware of the possibility of ordering professional services in various Internet channels and they order these services by traditional means. On the other hand, adequate in-formation policy in this area, as well as the launch of educational and instructional programs, could result in a significant increase in the number of services ordered by electronic means in the 50+ age group. The level of use of ICT tools by Polish seniors and their digital skills is at a level that is sufficient to support e-service platforms. Studies clearly show that the problem of Polish seniors is not the lack of skills in this case, but rather the lack of awareness that traditional services can be ordered via the Internet.
It should be highlight that the research results shows that 34% of respondents ex-pressed the opinion that they are willing to spend part of their budget on the purchase of external services. This tendency is the higher the frequency of internet usage is. The most willing to order professional services are seniors who are very active Inter-net users. On the other hand, those who did not use the global network showed the least inclination for the mentioned activities. The detailed distribution of responses is shown in Fig. 2 . According to the distribution of responses presented in Fig.  3 , the surveyed seniors showed interest in the opportunities for casual employment, as well as demonstrated their willingness to help others according to their own abilities. Research results show that people aged 50+ are still active and interested in casual paid employment as well as voluntary and non-profit projects. People in Poland are retired when they showing great physical and intellectual ability. As a result, seniors have a high level of competence, experience and skills that can be used, for example, as a part-time work. What is more, there is a relationship between mentioned attitudes and the frequency of using the Internet by respondents. Fig. 4 shows that elderly people, who frequently or often use the global network, are much more interested in the possibility of casual work than those who rarely or do not use the Internet. Taking into account the tendency of the respondents to help others not necessarily in the form of paid work, the results of the research are even more optimistic. As shown in Fig. 3 , presenting the results for the whole study sample, the vast majority of the respondents (81%) declared their willingness to help other people according to their own skills. However, by analyzing the results in sections of Internet user groups, it is clear that people who more often use the global network are more likely to help others. It is shown in Fig. 5 . It is also worth mentioning that 87% of respondents who have their own email inbox declared a willingness to such help. In connection with the above results, it can be argued that there is considerable potential for the development of online platforms, which have the capacity to give people aged 50+ the opportunity to earn extra income, as well as to provide various kinds of free help in communities such as local, neighborhood, etc. In order to fully utilize the identified potential of the research group, it is essential to create appropriate conditions for seniors to use, offer and order various kinds of services via Internet. This includes both technical and substantive trainings that raise awareness about how to use the Internet to order and offer traditional services.
V. SERVICE E-MARKETPLACE PLATFORM FOR OCCUPATIONAL ACTIVATION OF ELDERLY PEOPLE AS A RESPONSE TO MARKET DEMAND
The presented results of the research indicate that there exists a group of elderly people who are willing to use ICT to satisfy their daily consumption needs and to actively search for job opportunities. Therefore, it is appropriate to provide elderly people with a tool which will make these tasks simpler and less time consuming. On the basis of the partners' experiences (social organizations from Germany and Switzerland) and of the trial implementation and testing in different territorial conditions, the concept of the service e-marketplace platform was born. After a short presentation, it will be verified in terms of the implementation possibilities and conditionalities in the light of the quantitative research results. The high-level architecture of the solution is presented in Fig. 6 .
The architecture of the ActGo-Gate platform involves 4 key components (Fig. 6 ):  Gate Application (AGG),  Appointment Coordination System (ACS),  Recruiting Service System (RSS),  User Management and Identity System (UMIS).
Gate Application (AGG) constitutes a point of contact for all the user groups. It determines the appearance and behaviour of the responsive interfaces dedicated to end users, service providers and employers. Within its framework, the activities of particular users and the transactions executed via all the components of the platform are synchronized. AGG makes its Application Programming Interface (API) available and it uses the client's APIs in order to ensure full synchronicity of data and to provide the access to all the functions of the system. As far as the functional dimension is concerned, the most important task is to provide a tool for searching through the offers and for the management of the user's own ads with the application of navigation paths simplified to a maximum and with the clear, readable interface, which is adjusted to the perception of elderly people.
Clients (ACS and RSS) are the systems constituting autonomous internet services, which deal with specific forms of services and which provide necessary functionalities such as the appointment coordination (in the case of ACS) or recruitment (in the case of RSS). As mentioned above, they have their own APIs, which provide the current data and functionalities required by AGG. Clients have inbuilt email notification (and, additionally, text message notification in the case of ACS), which, in both cases, was extended by sending notifications to AGG. In particular, Clients provide the functional modules of the platform with functionalities. Serve the Community Module is provided by ACS and offers the IT support for the mutual exchange of services performed by the citizens for the citizens, including the barter trade of services. It also supports service providers in the process of matchmaking consumers with service performers due to the partial automation of tasks, in particular autodispatching of appointments. The intermediary, who has their own Personal Consumer Address Book, orders the services on behalf of other users. Flexible Occupation Module is provided by ACS too and allows the services to be provided by elderly people on a commercial basis in a form of a part-time employment. The module facilitates finding people who need help through browsing demands, which can be defined as descriptions of the character of the assistance needed.
The response to the demand generates another appointment, which can be managed according to the planned process of the demand-driven appointment coordination. The support in the matchmaking provided by the intermediary is available because of the possibility of acting to the benefit of other users, i.e. in the field of order placement and appointment coordination.
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Get Involved with Organizations Module is provided by RSS. It enables to offer services on a voluntary basis.
Volunteers can apply to given volunteering projects and the system supports the organization which carries on a given project by conducting the recruitment process and by selecting the most adequate candidates. The system also provides the volunteers with technological and factual support in the field of creating their CVs and it actively supports the process of selecting offers suitable for a given volunteer.
The User Management and Identity System (UMIS) provides ICT tools which facilitate users registration, collecting and processing their data, and user authentication, i.e. providing information on the identity of the users. The latter function is performed due to the application of the OpenID Connect authentication protocol. What constitutes an unquestionable advantage of this technology is a considerable degree of separation of the user data and of the processes related to the management thereof from the other IT systems, what results in the data security improvement. Furthermore, because of such a solution, the entire platform is very interoperable and therefore it is easily extendable by new clients, whose task is to provide complementary services to the platform's current offer.
The system which is designed in such a way allows to support senior citizens in their search for additional employment and for the ways of improvement of their quality of life by offering them the access to the services offered by other professional or private providers. It provides a range of tools which make basic activities friendly for the users.
In the light of the conclusions drawn from the analysis of the research results, what can be identified at first sight is a set of conditionalities which fulfilment may bring the platform closer to its desired objective. The set includes in particular:  providing senior citizens with a safe environment in which they will carry out their transactions via the ICT platform and store their personal and transactional data,  providing the continuing access (in person or by phone) to technical and factual support for users,  activating senior citizens within the existing structures like senior citizens' centres, Third Age Universities,  using senior citizens' natural need to self-organize and provide mutual assistance,  enabling senior citizens to offer their services in the form of casual labour,  enabling organizations trusted by senior citizens (senior citizens' centres, Third Age Universities) and senior citizens themselves to verify the providers of services through opinion systems where customers evaluate the performance of the service. As far as the first conditionality is concerned, it should be noted that the platform uses secure protocols of the Internet communication and it applies the secure OpenID Connect authentication protocol. The server with user data is separated and properly protected against the possible breaches of security. Thus, from a technical point of view, the application is well adapted to the expectations of the target group. What is very important in this area is communicating these facts to the users in an understandable way and enhancing their awareness in terms of safe techniques of using the application. To this end, introductory trainings for the target group are needed. It is also useful to provide access to the infrastructure (e.g. computers in the intermediaries' offices), which should be properly protected and operated under supervision. There are also plans to implement external systems of payment for services with high standards in safety and reliability among the users. It is also worthwhile to attempt to win the patronage of and certification from the most accomplished social and technological organizations (also from those operating in the field of security of systems).
Another aspect is providing the continuing access to technical and factual support. What is necessary apart from the aforementioned computer station with the access to the on-site support is the helpdesk, which will facilitate a remote contact by phone or e-mail and current problem solving for those who use the application remotely. It is the intermediary's duty to provide such solutions together with the proper hardware and software infrastructure and human resources.
Senior citizens may be activated with the application of the existing structures via the usage of the structures referred to in the application as "neighborhood". They have their own information pages, news and dedicated catalogues of services just for the members of this neighborhood. Elderly people will be more willing to use the services provided by others if they are offered by people from their vicinity, who belong to the same organization, such as a local senior citizens' centre. Therefore, neighborhoods can be very useful in terms of the natural need to self-organize and to support others, especially those who are close to them.
Elderly people expect that they will be able to work on a casual basis and the application provides them with the possibility to be employed in this way due to all the three modules, but particularly due to the appointment coordination process supported by ACS. The process facilitates negotiating the dates with the usage of any terminal equipment and via the application, notification, email, or text message. The users can also plan their slots of availability. Thus, the system will not offer them works which need to be done on the dates different than the indicated ones. Owing to this, it is possible to plan the day in such a way as to have enough time for the daily duties and for the casual labour.
The last condition which needs to be fulfilled is providing the possibility to verify the services and service providers. Today, the system provides a unilateral confirmation of the service performance; however the introduction of a bilateral verification is intended so that both parties could confirm the quality of the service and the fact that it was performed. What also seems important is the implementation of direct assessment tools which will enable consumers to evaluate the performance of services. However, currently the platform does not offer such a solution, even though it is desired not only by the Polish users. Therefore, the implementation of those tools constitutes one of the priorities in terms of the future development of the platform.
VI. CLOSING REMARKS
The improving socio-economical situation of Polish seniors as well as their increasingly positive attitude towards ICTs cause that the perspective of ICT-based occupational activation emerges. The results of the conducted survey show that seniors in Poland are beginning to notice the potential benefits of use the technology in their day-to-day operations. In parallel they would like to stay active and be engaged into the social and cultural life. They are willing to help others for free as a volunteer or earn additional money for the short-term occupational activity.
That is why the platform for integrating seniors who need help and look for help and making them connected with voluntary organizations and professional service providers could be a very useful solution. In compliance with service economy development trends [27] , [28] such a platform can shorten the time needed for looking for occupational opportunities and requesting them as well as provide a wide range of different kinds of offers at one place in the unified and therefore easily comparable forms.
The results of the analysis of implementation possibilities and conditionalities on the Polish market show that this market is rather at the early stage of development and there are still some limitations resulting from the lack of sufficient infrastructure and competences. However there is a perspective that a significant group of digitally-aware and digitally-capable people who, after a short training, can utilize the special features of the service e-marketplace platform.
